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ABSTRACT 

PROBLEM TO BE SOLVED: To provide an electron emission element as an 
electron beam source capable of realizing a high-quality image forming 
device. 



SOLUTION: Element electrodes 2 and 3 are opposite to each other via a gap 
4, a high-melting point metal 5 is deposited on both sides of the gap part 
4, and an electron emission part 6 having carbon and/or carbon compound is 
formed in the gap 4. Thus, the position and shape of the electron emission 
part 6 can be controlled precisely, uniformity of element characteristics 
is realized, and an element with high electron emission efficiency and 
durability is obtained. 
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mznk-i-mszmxfi'). 0814. i7«®i 

T S Cttcorl'tm^izi&txmktrft o 

[0079] H7(C*WC, 7 1 ««^KJU^F&^ 
10 EUATHfi. 8 1 fcHSgLfcy 

TTU- h . 8 6(4#5X£8t8 3<^|*Jffi{c:^5fcK84 

ftl>. 8 2(i3^#-C^0. Bda*»8 2fctt. 'J77 

±%.<\'$>&wim.mtpx. 4 o o~5 o ox:<r>^mms 
x^ottmxumtzzkx\ MmLxffi&ztiz. 
[0080] 74«, mi iz^Lt: j: d^m^tkmm^ 

T'fcS. 7 2, 7 3ti, B^Scaj^O- 

20 k^$ix/L>x^ffiiisils.u r Y^rr6iiB^fc-5. 

[0081 ] J1fl!f§88{i. JJ#<7)*0< . 7i-X7U 

•s . 'J rru- h 8 1 i4±ic^R 7 i o^jg^ffl^-r^ 

^^(iS'J^cO ij 77-j/- h 8 1 Ifrfmt -T& Z t tPV 
DP*>. 3S«7HcB»3a*ff8 2fe»^U 7jt 
-xr^- h 8 6 . 3:^8 2SIXS«7 1 
8S:ffi^LTt<tV^ — ^ 7i-XTl/-N86t , J 

JE£ toWH»8 8 tflWW-* d i: t ^ . 
[0082] H8I4, «3K«**t1ft«Brt'ftft. SbK 

(^.to, /77^xh7>(7 (08 (a) ) &&m±:r 
77^N'jn (®8 (b) ) mkWHx&m&mm. 

»9 1fc«3K*9 2fc3&»6«WW-*ifc36i«r**. ^ 

<t-&Cki:. M3^84tc±5ttS^5KH*f^J:53V 
h 5 X b «(ST5r«lK^-S i 4: left * . IfiittT 9 1 

[oo83] rnxmus 3izm.ffib*im-t&im 
i±. t/^o-A. /j^-izx^-r. 

•/?85 *f^tt^ii«. . x 9>vi<> ••/ 7 twin* a mt. 

50 St^^fBt^a^rtffitffl^^Jr^x-X^U-hS 
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[0084] 7i-X7I/- h 8 6 (CU4. mzm%.l&8 

[0085] mmom^zn ? nt. # ? -coi&&iz&&. 

[0086307 (^Ltitii^Ki, mnmr 
[0087] ^EH8 81*3(4. m&<7>£fe{kxmt mm 

lz^ iSSMLSr*^. V-TygViK 
»lf£jlfcT«»U 1 O-'Tor r *i£tf>K£JK^>W 20 

a. wmm88<^nMk<r^m^w^^hti.^z. ? 

$t±&ftoWmh&^i±m±mz, mcM&&z>\>Mim 
mmnfmzm^tim&iz ± o . *hBB»8 8i*j^Bf^ 

•c* *) . ummvfrMMimtzi: o . mta 1x10-7 

Tor rliUKnm^^tm^-thCOX'f)^. ZZX\ 

n^w^»=F^mammoim±mas^^ 30 

[0088]^. hV? XE{BOjfP»fc fl?V * 

Tfgj£ 1 7t **MZ . NT S C*3*OfI^ b*«#(C 

(COHT. H9SfflH"CfflBt4. B9Jc*5Wt, 10 
li4H®f&J^*/K 1 0 2«^6HlJf§, 1 0 3(4$"IP 

■a io6ttigw@iHHiniHk i ont^mm^mL 

[0089] g^A^ 1 0 1 (1 D x 1 MD x 40 
m. ^Dy l^MDy nZttmflEag1 1 8 7£tf•Ut^'^ 
g&tf)m^lIlff&i:!g|gLT^.S.. Sg^DxlftSDxmK: 

(4. *jj^*;n o irtWR*t6*ucv***F*u fin 
*=>. mi? n ja«if wttt-r h y ^xEti$n^^-f &ai 

Iff < n*T) -^o«aaBIW-**^)j^Efi* 
jJ^JSllSfl*. WfDy lftMDynfcli. H0aS^»S 

*F8 7tli. ittS£mffi§Va«fc9. WiUfl OK 
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[00903 ^BSEEIK 1 0 2 teov vCKHW* . I^HJK 
(4. rt^lCmliiOX^ t (0*. S lftMS 

0 [V] (^^h'l^v/P) B^fWHSFMKL. 

101 oag^D x 1 j^gD x m t WMffilzm 

mztiz. #x4 v+yrmrs l^ssmji. smug 

B 1 0 3Wmjj^-&fflWm*rTs c a ntzm^XWjft 
■T6t><9T&9. MxffFETcoid'Srx^ .y-^-^S 
^ Srffl^irtt h H t lz£ *) ffitft-tZ, £ fc **-C* 6 . 
[0091 ] ffiMEEiSVxti. -■^mco^lziim.Tm 

iu*w»tt (m^mmmmmB) tea*** . ^§ix 

[0092] {pJfflllllSS 1 0 3(4. fl.g&«fc 0 A*§ill.B 

JWB^KHIK I06i OSIfeiiSraJBHi^T sync 
t,zm-3^X. ^-mzMLXTs c an, Ts f t^t/T 
m r y <O#S90i>(l#.£- S . 

[0093] |5lJIBfi-f-^[HlS8l 0 6(4. 
$ix&NTSC^^xUt'fI-^A^. Isjlfflfi^^i: 

«*»«tig» 1 0 6tc«fc o««s#ifci5iJHfi-*ti. sa: 

mmm^t wmmm^i *) a« £ £ -mitt^M 

SiTsy n cfi#fc LTH^Lfc. fliexUt'fi^ 

•tfc^L^:. Cl^DATASfJi. j/7M/^10 
4(CA73$n^>. 

[0 0 94 ] y7M/y'X?l 0 4t4. l^jRMWfc^U 
T/H=A*^ix€.H>^DATAfI^2r. If«l7>( >- 

MIsIR 1 0 3 J; OSM&fiSIBIffllfl^T s f t t^^i^T 
StFf^TS (HPt>. $Jffl!fi^Ts f t(4. y7M/y'X^ 

1 O40)>'7h7V'y7T$>Zb-a^Mz-Xl>J: 

(dt-? (m^tkiiim?nm=Fttc?>®MT-?iztt%) 
{4, 1 d 1 nm 1 d n wnmw&mm^t Lxmn^y 
hisisx? 1 04«fcom*$it-s. 

[009 5] ^-fy^tU 1 05(4. Iil7^f^ 
0. IW»0»lO3J:OaS6<l*«ll«i-»Tinry(C« 

otisti diMi dn^rt^^ieitrs. te<i§it 

fcrtWi. Id' lMId' ntLX&JjZtl, $m 

m^^m 1 0 7tcA?j£ft£. 

[0096] ^fl^-^S 1 0 7*4. H&t^-? I 
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d ' i nm i_d_' nj7>#^ izptx ._ m^nmmf^ 

#14. y 1 TiSD y n £M tT**/**/!' 1 0 1 

i o o 9 7 1 Mi* ust j a ^^om^&aj^fi 

ifciB«8Sl etc|IIUTl3lT<7)&*^ttSr^UTi,^. fill 
*>. 9»II1EV th^ivth 

i k te J: 0 . &JiWr?t'-A(?>m&$Mffl-t& Z k 

-k#we&&. 

[00981^1. AJim^izfctxm^ifcmm^t: 
nXMtfmmx'Z & . wmmtt*m£t& izm 

(4. £M9ft£8l 0 7k LT(4. 

>ux£3&£u xiiztiz'r-fk.mtxmM.n&'-ov 

TJ4. ^Pm-^fg^SI 1 0 7 k LT. -JgOiSi^ffi^ 
[0 0 9 9] ^M/y'X^lO^'fy/tD 1 0 

iz^ { mfe<?)mmx^%:frixtiim^frt>x'$)Z. 

[0100] xS^/l^-sSfcfflv^W^fctt. HJQH3 

#$H»g»i o eoai^fi-f-DATASrT-'^/Hi^-fb 
zinzimmm^mm^i o 6^ 

sTWaWcfc 0 . 299fi9*&£8 10 7 tcJfl^MiS® 

^fzm^mttom&. ymm^mtMi o 7(214. 

l 0 7(c(4. 0f*.(iraa3Mm&tfftSNHkaffift-*-6 
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[0101] Tiy7m^t:m^t:mJE2%$1&i<r)m 
-£(c(4. M£t*«EBMtt£?&&l3B (VCO) ^SfflT 

[oio2] zcot o Ktm&k k Q&t*mi*wm 

m%w®B&3m<,z&^xi±. zm^ifcrnm^iz. m& 

10 *M^Dx l7!;SDxm. Dy l^MDyn£:fi-LTfl 

i££m\rtz.ztiz£*)^ m^tsaa^th. 

[0103] iiTjfi^BflOBtfaiBwHIlSti: 

-PV^Tl±NTSC**^JpH ! fc3&«. A*m-^«i*itc|R' 
20 «.*l4t>^>*«i*<, PAL, SECAM^T^iOflfi, 
i*i«>J:9*.iW<OjtaBlfc6»6«r*TVfi^ (0<U(±\ 
MUSE*3«*»4ti6fc-r**fflta[TV) **fct*Rffl 

[0104] MifiOflH'MSXOll^lRAt^Bfll 
»ja3SBfconT. HI O&IX01 1 tffl^TKWf 

[oio5]®io(4. a^uaom^aBw— «^ 

-tS^ETCft*. HlOtfcK. 11 0 
«. 11 KimT-femmT-C-*?.. 1 1 214. S^ftSi 
30 iflll Srflggtr&^«M0^9KtftD 1-D10tfe 

ais^i nit isiio±t, xxftizmiizim 

40 affiSD2~D9(4. MZ-ifD 2 k D 3 «c<0|^— ffi 
[0106] Ell 1(4. »?fflEiB*flmBfctiM.fcli 

1 2 0(4^U y H«S. 1 2 1 »4flRP**»aW-*fc 
i^BBP. D17bMDm(4^^l-SS^. GlMGntt 

-y 12 0k ttttSiutJSBWSHfCft* . 1 
1 0tt«H^H«ftai»*ra--ii»t Lfc« : HHI 

KffcS. 01 lfcri5V^T(4. 07. 01 O^LJtSP 

50 fcftLTV^S. ^^tz^L^BflUSJ^Si:. 07tc^ 
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ti. m^&SIR 1 10 f: 7x-^7U- h 8 6<r>mz7 

V -y h'mffil 2 0 Zffi£X^&i)*gfrX'$>&. 

[0 1 07] 01 ltCfcHTli. »«U 1 0i7i-X 

-c^s. />jyh*sii2 0(4. m^&ms^i i ia» 

"C l M~?~oYW<7)ffliU l 2 l j&fWtMrCV**. -y 
F^ffiojiMfc^IISttSJi. 01 lfcij*Ufcfctf>fc:BRj£ 

[0108] «»WB?-D 1 MDma^iJ «y HWfl 

Ji-^Gi^;MGn(i. ^ia^«$fjffli[Hissi: m^wicii 

[0109] *M<?>mm&!&3m.Tte. s^hts- 1 M-r 
<t££) LTtf<^tisi^tT^';-yh'm@ 
^j(^H® 1^4 yftemmm^z nmz^m-h . .r *i 

[oiioi vxtmmLttmic?>mi&B!&gm.te. f- 

tmssn^r'j Lxommmismm&t lx 

[0111] 

[0112] tmw i ] 

^oaww** mi tmmx'bz. muza^x. nm 

[0113] ^SgpiJ^fcS^Jitai^O^ta 

s-ffiwc. ^mmizi&hzmTnffif&mfwmmzm 
z&~>xwm-z>. 

[0114]ij£lJ: LT53SSt££fflt\ -il^WS 

«0T i . RV&Z 3 0 nmcDP t £m£Si*U tt&K 
8£flMLfc (H2 (a) ) . 

[0 1 15] &(C. ^^^f^W-Zl- (W (CO 

e > ) tfxzmALtzmgmTiz&^x. av7^^ 

L=3 0nmW^gP4^jS;LT, S?W=300// 
mtf>iH^®2. 3 5r^-rSfc^tc. OT5S^4«0 
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[Oil 6"]"<Mc, ±12^2:13 4 OM^j&SgfioK 
£SSS 5 5 fllClSg L . O-* 'J -Htyr 5 6 fcT«5l 
U K^H5 5rt$r*«;2xiO-3Torr<0«SSi: 
L/c. WM5 1 «fc»9. $?tt&2. 3^tmff 

(M2 (c ) ) . v£tt-ftMtffll^m£E^Jg(i@3 
( a ) fc* Ufc &tf>"Cfc& . 

[0117] *m&Mvmm3mxi±. 13(3)* 

10 <0T1S:0. 5ms. T22rl OmstU EfttiinWl 

mm mwmw—rmg.) wi 6vtu 

[0118] *tf)f&. SKWf^7*«r-f *>TK^r*ffll^ 
fcjSflrSitf^SCrW OBI*.. JCS^ft 5 5 rtOKSJK 
£3xiO-6Torrfc L*f£. VftRavRttfeiTOl L 

[0119] 3(^at0i"CI4. 7/- F««5 4 fctmfc 
ffi^facOjgglHS: 5 mm. 7y-Ptffi«tM 1 K 
Vi:L. *?«&2. 3lffl£3lH £ -«BE*9«raU *OBS 

#PCtt. «?«EE7VSJfe&»4>««tettffll|ta[I e# 
ig± V . JlFFfcEE 1 4 VCttSIHP«S IfiM. 2 m 

= Ie/If (%)(i0. 15%T'S>o7t. 

ioi2o]4fc. *mf&mnm?z. wxii m 
m^mm.! an. omA. m&n%£i e*<i . 2 

^Afc^rD. nTtititi®mv= Ie/If (%) JiO. 

30 1 2%x-^tz. w^fomm? iWi&mfmtiWt 

LXW8-? -S^-. >^^X(@0 . 1ms. JWXffiffi 1 
fro 5 OfggftoAlfflCKfcifflS-*-*. 
PE-SEMtWEUfckW, mm4Mi&nm0) 

[0122] 2 ] m?mrntmt lx^ w 
40 A^nt^iHWi. mmi tmmizLxm=Fm 

[0123] *nsg^T'ovStt-fb*fta(i. jSsEffitst 

[0124] JlOvStt^aom. T* h ^^SBRLJH 

lftf4. OmA. StaiSggI e#4 . 4jLtAi:^rO. 
50 fg^Jii^77= I e/I f (%) (i0. WXXhi 
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[0125] zomTZ. mmmi tmmiz. 
imsj vuxmm 2ms cD&jmx-mmm 1 1 mu^> 
mmmLtckz*>. m^wsn f#3. omA, scm 

If (%) (SO . 1 0%-Cfcofc. 

[0126] immi3 ] *nte0«s. ^aos^Kai 

[0127] SlS^O^mSi^V h V ?XWJ&2tltc 

A' »rffi0£01 3tZ*t. {HU 01 2. 01 3Tl§l 

«L 7 2{i09^Dxm^jE^-SX^rr6jgfl|| 

i: t> Of ^ ) . 7 3lii9«Dyn Y^T[6]ffi^ 

(jbie&ttiqui) . 2t3(±^^mffi. lentmm 

[oi28]^tf. ?^m<nm^mnmm>m* . 0 
1 4 &#0 i 5 ^ fflv ^-cxgjit;^-? t ^«cwtiKBg-r 
OT(=iJiHj-rsxm-a~hi±. we*uii 

40 ( a ) ~ ( d ) 25.^11 1 5<D ( e ) ~ ( f ) Cftje 
[0 129] Ig-a 

5nmOC r„ Jg§ 6 0 0 nmCOAu ZmfcMM 
tfc». jfcM^Xh (AZ 1 370/^XhttS?) 

£«?f£U Au/C rimmZV^-y hX 7 fy/L 
T . j3ra<DJ£moTIIS£ 7 2 Lfc . 
[0 130] XS-b 

ifcfc. 1 - 0/tmO^U nv&ftffiia^Sr&JaiSlfc 
»®1 6 l2rRF^\°-y^s6tJ;0*tSL^. 
[0131] Ig-c 

1 6 2 Z&fc-tZ t&tfXfc M/y'X h/t^-y £f£ 0 . 

tLxmmmmi s 1 z^vf-yrtx 

4 t H2 XfXSrffllVfcR IE (Reactive Io 
n Etching) iStCLj; iti. 
[0 13 2] Ig-d 

y/xfy^-;Kw(co 6 ) ) tfxzmALtz 
sfBt i o . 2 . 3 s £ mmtz. ma 

[0 1 33]Ig-e 
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y^MWLLtztk. 5 nmWT i 5 0 0 n m<9 

AuSrWr^^^tciOitmL. V7h*7lz±*)* 

[0134] Xg- f 

h*-/n 6 2Uft\m\zwxvzmm-z 

Ti , WZ5Q0nm<n AuZM&UmLtz. V7}>* 

*-/H 6 2£«*>jX/Uf. 

[0135] £UiOlSt i 0 . 8»S*KM 1 ±{^Tffi 
&72. Ht^ffi^ai 4 K _LI£ig73. ^1S2, 
3 , mm 4 , aBL^S 5 ZB®. Ltz . 

[0136] mz. JiLhcOj; o lz LXimLtzimttcD 

m^mm^ h v rxm&ztttzmfa 1 (012)^ 
m^xmw-tz. 

[0137] ifct. iLummnm'mmt'? v u 

20 W&ZttfzW&Ll (012) 2:UT7*U-h8 1±^|iI 

6 (#5X^8 3Wf«:9b£ffil84 fc^^A./^ 
8 5*<^$nTfil«§ftS) £«&8 2£:frLTgiJ 
HL. 7x-X71/-h8 6 < Si^8 2. 'J771/- 

hsicvm-smzyo vhtfvxzmiriL. *m*x'4 

3 0-CT1 0^Xh^Bg-rS^i:T-^#L^ (07) . 
UrrP-h8 l^<7)ffi^l<0|Sl^i7U>y h?5T 

[0 1 38] 07tCtJV^T. 7 4 li^ffttfi*? . 7 
30 2, 7 3{i-?-fLmx^|ftI&lXY^|6li0iS§T'*S <> 
[0139] ^7tP84(d, /7^-^^S^-S^A6^, 
Xh5>f7Jgt (08 (a) ^5^fcL, 

0#feft^ 9 2 £?£?RLTSbflgl8 4 

[0140] ^/c. ^5tiS84 <7>pmmi,z\** 9 
m-thztx'fmLtz. 

[oi4i ] 7x-x7i/-i-8 6di mzmftms 
5v*x-+ft%mm.&tf'&$>ixt:<7>T<mLtz. 

[0142] mj£<vmmt:ftom. * ; ?-<r)t%£rli&& 

m%fo9 2 tn z f&iiim?74t ^M^^<xa^ 

[0143] J3Lb«0j: ? £.\^X5E.f8Ll,tzVm%s& 8rt«0 

50 nm^m^M (^F0^) ^iito-^y-^Ttc-c 
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mm^. S^hSSST D x 1 ftmD xmtDy lMDy 

n £3 t^frt® 2,3 mizmsm 1 1 injai^vwuxig 

[0144] Itot, ^BK««»Ml«*at. ^hHS8 

B BL^$:±f8.ttt Lfc. 10 
[0145] £Lb<0 i a fcLT^LtotaMBwiMHB 
HSa«I*Sl vC . SSWffFD x 1 MDxmi: D y 1 

ffifBS? 8 7 £9 try ? 8 4 ttk VJSJb«0 

SIS*. Stee-«3eS-tfrSifc-CB«^aSL«:. 
[0146] *HSfeMttJttSM^^^S(4. 

[0147] 20 

if «^-c-stts; t^tl SWT. 

[0148]**:* £RO«7ftaj*?fcB»!imU 

[iai ] ^Bjom-fjscjti^^-^iT'^&^BMwm 
[02] hi wm?fo&m?<omwjmv>-mzwtwt 

s. 

ssssshsisse imsmm.) ^-mi^wm 

USES?**. 

[05] *^hbco^ &aiiTwstffim^ i e*$j:ti« 

[06 ] h U ?*5JE^#fPJ^m-?igttf)lgtH&fi 

f£0T£>5. 

[07 ] Jjijifiv I- y ?;t££^?SfrJHbvfr43&i!j!*> 50 
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B ^tK ilgtc:ffl^&^^N°^Og[g^0-efe& 

[ 08 ] 0 7 (o^^-^/Hcfctt ~i&xm&7&mct> 

[09] 07O^^N-^S:iraH--5iB®lHlKO— 

[0i o] « j fMa:Mw*i6Ha(7)m : f^«iB& j Fffi0-c 
[01 1 1 ®^mmmnmrFmt:m^ttftw<7)m{m 
[0i2] nsfeifl 3 (ct ^-r#a v h u ? xeeo«? 

[ m 1 3 ] 0 1 2 <7)®f l!gC9g&#»fBB0-C& & . 

[014101 2<om^tfoMit^a^iKHB-rs^« 

[01 5] 01 2<om^w§?i&;^£IKHJi^&*:#tf9 
0-CfcS. 

[0i 6] m^nmwmmmnTfo&mTnw-mmc 
i wbl 

2. 3 s^mflg 

4 



5 

6 m-wsajsu 

7 wmm 

8 %sjr 

5 0 3IHF«ai f fr»3tf-*Jti6<0«8SBH- 

5 1 tt^ftd^T^ jimSEEV f £ Mir^S fcibcoS 

5 2 scajgp 5 j: o iscaj s*l s&ajmss i e 
53 r y - Ywm 5 4 Epjjirr h tzibom&m 

M 
5 5 

5 6 Slaw?*'?- 

7 1 SfSfflg 

7 2 x3rfaBE& 
7 3 Y^rfiiesa 

7 4 

75 mt 

8 1 'J7ri/-h 

8 2 

8 3 ii=7?mi 

84 fiXR 

8 5 *9iV**/9 

8 6 7x-X71/- h 

8 7 KEESgf 

8 8 ftHH 



23 



91 m&Mmtt 

9 2 HBfcfls 

10 1 

10 2 i£M®6& 

103 mwm& 

104 y7hV^? 

105 7>fy^€'J 

106 m&m^vmmz 

107 ^m^^n 
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